Canine idiopathic epilepsy has an estimated prevalence of 0.62% in primary veterinary practice (Kearsley-Fleet et al, 2013) and as such, is one of the most common chronic neurological diseases. Descriptions of 'epilepsy of unknown origin . . . where no symptom characteristic of any other condition has as yet presented' can be found in early veterinary textbooks (Kirk, 1922) and, although our knowledge is now considerably greater, and we are no longer treating it with arsenic, we are still a long way from preventing or curing this enigmatic disease. This article describes the diagnosis, management and considerations to take when dealing with this condition. 
DEFINITIONS
• A seizure is caused by abnormal electrical activity in the brain and is characterised by a sudden episode of transient neurological clinical signs, such as involuntary muscle movements, sensory disturbances and/ or altered consciousness. Seizures in idiopathic epilepsy can be generalised, ie. affecting both cerebral hemispheres or focal (partial) where the electrical disturbance is limited to a specific area(s) of the brain. The most common seizure type in the dog is a generalised tonic-clonic characterised by stiffening of the limbs (the tonic phase), followed by jerking of the limbs and jaw (the clonic phase).
• Ictus -synonym for seizure.
• Aura -a subjective sensation that precedes and marks the onset of a neurological condition.
• Postictal phase -the recovery phase after a seizure marked by altered state of consciousness • Interictal period -the time between seizures.
• Epilepsy is defined as a brain disorder characterised by predisposition to generate epileptic seizures. This definition is usually practically applied as having two unprovoked seizures more than 24 hours apart. However, the International League Against Epilepsy (ILAE) has recently modified this definition to: • At least two unprovoked seizures occurring more than 24 hours apart; • One unprovoked seizure and a high probability of further seizures; and • At least two seizures in a setting of reflex epilepsy, eg, provoked by flashing light (Fisher et al, 2014 ).
• This refined definition is important for treatment decisions, for example, a decision to start treatment in a patient that is at high risk of further seizures, eg. following a cerebral vascular accident.
• Idiopathic epilepsy is defined as epilepsy of unknown cause other than possible hereditary predisposition; not in consequence of some other disease or injury.
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In humans, idiopathic epilepsy is defined as epilepsy of predominately genetic or presumed genetic origin and in which there is no gross neuroanatomic or neuropathologic abnormality (Shorvon, 2011) . The acknowledgement that idiopathic epilepsy has a genetic aetiology is important. In the veterinary world, the term idiopathic is often used inappropriately as 'unknown cause'.
PATHOPHYSIOLOGY
Canine idiopathic epilepsy is suspected to have a hereditary basis; however, finding the predisposing genes has proved more difficult than expected. In rodent models and humans, the majority of known epilepsy genes encode ion channels or associated proteins that modify membrane currents controlling neuronal excitability and bursting and/or affect other cellular signalling pathways. It is hypothesised that many canine idiopathic epilepsies will also ultimately prove to be 'channelopathies'.
DIAGNOSIS
The list of possible causes of seizures is long (see Figure  1 ) and when working up an epileptic patient, a detailed history (see Table 1 ) and a systematic approach is necessary to 'narrow down' the likely possibilities. Idiopathic epilepsy is a diagnosis of exclusion (see Table 2 ). Encourage the owner to obtain a video of the event. The animal's signalment (ie. breed, age and history) is important, for example, brain tumours are uncommon in animals less than six years old. If a dog is aged between six months and six years, has recurrent seizures and is normal interictally then there is a more than 97% confidence in a diagnosis of idiopathic epilepsy (Smith et al, 2008) . The dog should have a neurological examination for which the main objective is to identify other signs of brain disease (see Box 1) . A general clinical examination should be performed to look for another indications of disease that could be associated with or confused with seizures, eg. heart disease. A haematology, routine serum biochemistry and urinalysis should rule out the majority of reactive causes of seizures. Figure 2 . 
OTHER LABORATORY TESTS
• Monitor haematology and serum biochemistry every six to 12 months (for interpretation of liver parameters see Table 5 ).
• Periodic thyroid function testing is advised in older breeds predisposed to hypothyroidism. A diagnosis of hypothyroidism should not be made on the basis of thyroid hormone concentrations alone as epilepsy and phenobarbital therapy can result in a euthyroid sick syndrome. • Not a specific test for idiopathic epilepsy.
GENETICS OF IDIOPATHIC EPILEPSY
• For dogs with idiopathic epilepsy, it does not necessarily help with prognosis or treatment.
• Requires general anaesthetic. 
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(all causes) has one to two per cent prevalence in the dog population then a higher breed prevalence suggests an inherited tendency (Box 4). One study found that the border terriers and German shepherd dogs (see Figure 3) are at most risk of idiopathic epilepsy (2.70 and 1.9 times the odds compared with a crossbreed dogs, respectively) and West
Highland white terrier were at reduced risk (Kearsley-Fleet et al, 2013). The inheritance of idiopathic epilepsy is likely to be complex and the result of polygenic susceptibility alleles along with environmental influences; research is ongoing in many institutions. The lack of a definitive diagnostic test and the variable age of onset makes it very difficult for breeders to select against the disorder. For example the mean 'age at first seizure' for Belgian shepherd dogs is 3.3 years and the range is 0.5 to eight years meaning that many dogs will have been bred before it is known that they have the disease (Berendt et al, 2008) . Genetics not only confers risk of epilepsy but also may affect the success of treatment and may explain why some breeds are more predisposed to refractory epilepsy (Alves et al, 2011 ). This may be because of an alteration in AED target, ie. decreased sensitivity to treatment, or overexpression of blood-brain barrier drug transport proteins limiting penetration of AEDs into the brain. Resistance to phenobarbital therapy in border collies has been associated to a single nucleotide substitution in the canine MDR1/ABCB1 gene (Alves etal, 2011 ).
OTHER CONSIDERATIONS WELFARE IMPACT OF IDIOPATHIC EPILEPSY
Although many dogs can be successfully treated, a diagnosis of epilepsy has serious implications for both pet and owner. Dogs with epilepsy have an increased risk of premature death as compared to the general population of dogs (Berendt et al, 2007) . The main reasons are: failure to achieve adequate seizure control and/or perceived poor quality of life, on-going expense of treatment and increased susceptibility to other life-threatening diseases, eg. pancreatitis. Rarely, sudden unexpected death in epilepsy (SUDEP) may occur. Owning an epileptic dog can be problematic. Medication usually must be given at set times, which may impact on work schedules and social life. The ability to take holidays may be influenced as leaving the dog in a boarding kennel without 24-hour supervision may not be advised. If the dog is prone to clusters of seizures then during the cluster the owner may feel unable to leave the dog unattended and/or have disrupted sleep. Finally, taking antiepilepsy drugs can have a daily impact on the dog, for example, increased drowsiness and may predispose to other diseases, such as obesity. Support resources available for owners are detailed in Box 3.
BEHAVIOURAL CHANGES
Dogs with idiopathic epilepsy may have behavioural problems especially if the seizures are poorly controlled, for example, excessive fear/anxiety, abnormal perception 
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(eg. barking without apparent cause), abnormal reactivity, attachment disorder, demented behaviour, apathetic behaviour and aggression. This might suggest a more widespread brain disorder and neurochemical imbalance and/or effect of medication (Shihab et al, 2011) .
SEX HORMONES AND NEUTERING
There is an over-representation of male dogs with idiopathic epilepsy (Van Meervenne et al, 2014 
READER QUESTIONS AND ANSWERS

1: IF A DOG IS AGED BETWEEN SIX MONTHS AND SIX YEARS, HAS RECURRENT SEIZURES AND IS NORMAL THROUGHOUT THE INTERICTAL PERIOD, THEN THE PERCENTAGE CONFIDENCE IN A DIAGNOSIS OF IDIOPATHIC EPILEPSY IS:
A 50% B 60% C 75% D 97% E 100%
2: WHICH OF THE FOLLOWING STATEMENTS IS INCORRECT:
A Epilepsy is a progressive disorder B Repeated seizures damage the brain making further seizures more likely C The number and frequency of seizures before commencing treatment is negatively correlated with prognosis D It is estimated that one-third of all individuals with epilepsy are refractory to anti-epileptic drugs (AEDs) therapy E Seizure freedom is achieved in most cases on treatment of patients and although lifelong medication is likely in most animals, the majority enjoy a good quality of life. The increased prevalence in many breeds suggests an inherited predisposition and identification of the genetic factors associated with epilepsy is pivotal to being able to develop a DNA screening test. To achieve this, cooperation between breeders, breed clubs, primary veterinary surgeons and researchers is paramount.
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